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Physiological murmurs (or functional murmurs or flow murmurs) result from turbulent flow 
associated with normal blood flow at high velocity. Pathological murmurs are caused by a 
pathological condition such as valvular regurgitation or congenital cardiac disease. The most 
important cardiac murmurs are listed below. 
SYSTOLIC MURMURS 
LEFT side systolic: Ejection murmur or flow murmur (physiological murmur) 
During systole a large volume of blood is ejected into the great arteries which might be associated 
with a systolic (functional) flow murmur degree 1-3/6, best heard over the aortic valve area. The 
intensity often varies with slightly changing heart rates. Typically, this soft blowing murmur has a 
crescendo-decrescendo shape, occurs in early to mid-systole, and ends before the onset of the 
second heart sound. Up to 60% of normal horses present an ejection-type murmur. If the above 
mentioned characteristics are present, further examination by ultrasound is not needed.  
LEFT side systolic: Mitral regurgitation 
Mitral regurgitation (MR) usually results in a holosystolic plateau type murmur over the mitral valve 
area, radiating dorsally with an intensity varying between 1/6 and 5/6. Murmurs of 1-2/6 are usually 
of no clinical importance. If the intensity is 3/6 or more, the murmur is more likely to have clinical 
importance or may become clinically important in future. Often, ultrasound examination reveals that 
the regurgitation is mild to moderate, is still well compensated, with no or limited left atrial 
dilatation, having no or only limited impact on performance at that moment. But, although the 
regurgitation per se may not affect performance, one should be aware that such regurgitation may 
increase the risk for development of atrial fibrillation in future. Severe MR is often associated with a 
4/6 or 5/6 holo- or pansystolic murmur, and affects performance. Chordal rupture is often associated 
with a very loud, rough or vibrating pansystolic murmur, degree 4/6 up to 6/6. Although rupture of a 
minor chorda may be tolerated relatively well, major chordae rupture is a severe condition and often 
quickly leads to left-sided heart failure, severe pulmonary hypertension and oedema, en even death.  
In general, it can be said that MR occurs frequently in horses. Most commonly, horses still perform 
up to their expectations. MR may progress over time but progression is usually slow. Atrial fibrillation 
is often associated with MR. Cardiac failure is relatively rare, but if it occurs, it is often associated 
with severe MR. 
Left side systolic: subpulmonic septal defect 
On rare occasions, a subpulmonic (or outflow) septal defect is found. In contrast to the most 
common membranous septal defect, this congenital septal defect leads to a left-sided pansystolic 
murmur degree 4/6-6/6, best heard far cranially, ventral to the pulmonary valve.  
RIGHT side systolic: Tricuspid regurgitation 
Mild to moderate tricuspid regurgitation is very frequently encountered in normal horses, especially 
in racehorses, and generally does not affect performance. In some occasions it may increase the risk 
for development of atrial fibrillation. The murmur usually is holosystolic, soft blowing and grade 1/6 
to 4/6.  
Only severe tricuspid regurgitation may be related to exercise intolerance. The most common cause 
of severe tricuspid regurgitation is left cardiac failure.  
RIGHT side systolic: interventricular septal defect 
Ventricular septal defect (VSD) is the commonest congenital heart defect in horses and is most 
commonly located in the membranous or semi-membranous portion of the interventricular septum, 
just below the aortic root. A harsh band-shaped pansystolic murmur, degree 3/6 or more is present 
slightly ventral to the tricuspid valve area. Generally, the murmur is very loud accompanied by a 
precordial thrill (degree 5/6). The murmur of a VSD radiates ventrally toward the sternum. In case of 
a muscular or subpulmonic VSD the point of maximal intensity is often located elsewhere.  
In some animals, an aortic regurgitation murmur is associated with the VSD because of associated 
aortic regurgitation as a result of valve prolapse into the defect. Although this might decrease the 
flow through the shunt, the combination with aortic regurgitation makes is more likely that a 
negative progression occurs.  
The intensity of the VSD murmur poorly correlates to the size of the VSD. Therefore, cardiac 
ultrasound is mandatory to determine the clinical importance of the VSD. Horses with a small, 
restrictive VSD may still be used for riding and even competition but should be followed up over 
time. 
DIASTOLIC MURMURS 
LEFT side short early or late diastolic: physiological murmur 
A functional or physiological diastolic murmur is soft and short in duration and occurs in early 
diastole, between S2 and S3 as a ‘whoop’ or squeaky sound, or in late diastole, between S4 and S1. 
These are innocent and should not be further investigated. 
LEFT side diastolic: aortic regurgitation 
The murmur of aortic regurgitation (AR) is best heard from the left thorax with the point of maximal 
intensity over the aortic valve area in the left fourth intercostal space, radiating ventrally. The quality 
is often musical which is a typical feature of AR and is caused by vibration of cardiac structures. 
However, the murmur may also be soft blowing (in that case it is easily missed!) or harsh. Especially 
for the musical murmurs, the intensity of the murmur does not reflect its clinical significance.  
Aortic regurgitation appears more commonly in older horses. Mild to moderate AR will have no 
effect on performance at that time but a slow negative evolution may occur over time. Moderate to 
severe regurgitation results in ventricular volume overload and dilatation and may affect 
performance. Palpation of the arterial pulse provides an assessment of the severity of the condition. 
Severe AR results in a bounding, hyperkinetic pulse.  
Most important in horses with AR is that they tend to have more ventricular arrhythmias compared 
to their age-matched peers. The ventricular arrhythmias carry a risk for sudden collapse or death. 
Animals with aortic valve incompetence should therefore always be monitored using exercising ECG 
recordings to diagnose the presence of ventricular arrhythmias. 
As it is difficult to assess the significance of AR based upon auscultation, ultrasound examination is 
necessary, especially when intensity is 3/6 or more. Horses should be re-examined by ultrasound and 
exercise ECG at least yearly when there is moderate to severe AR.  
CONTINUOUS MURMURS 
The most common reasons for a continuous murmur are a combination of a systolic and diastolic 
murmur (e.g. MR and AR), an aortocardiac fistula or (in Friesians) an aortopulmonary fistula. 
Aortocardiac fistula 
The typical findings of an aortocardiac fistula are a continuous machinery murmur with the point of 
maximal intensity over the right side of the thorax and a bounding arterial pulse. Very often 
ventricular tachycardia is found, especially in the acute phase when horses often present signs of 
colic. The fistula must be evaluated on ultrasound and can end in the right ventricle (most common) 
or in the right atrium or left ventricle. Such horses often carry a grave prognosis. Even after initial 
stabilisation, one should be aware that sudden death due to fatal ventricular arrhythmia may still 
occur at a later stage.  
Aortopulmonary fistula 
This condition occurs in (young-adult) Friesian horses as a connection between the aorta and 
pulmonary artery due to a wall rupture. The rupture occurs close to the ligamentum arteriosum. On 
auscultation, a soft (often 1/6-3/6) holosystolic and an early-mid or diastolic murmur dorsal to the 
aortic valve area might be heard. A bounding arterial pulsation and (sinus) tachycardia are usually 
found. The condition can be acute (hours), subacute or chronic (weeks to months) but is always fatal 
as it leads to pulmonary hypertension and right heart failure. The fistula can be detected on 
ultrasound but requires specific images of the region of the ductus arteriosus. 
Conclusion 
Auscultation allows to identify the origin of the murmur and often allows to have an idea about the 
severity. Ultrasound is necessary to accurately assess the impact of the murmur on the performance 
of the horse. Many murmurs are well tolerated for a prolonged period of time but the major concern 
is often that they may induce arrhythmias which may then affect performance or even present a risk 
for horse and rider. Mitral regurgitation typically may lead to atrial fibrillation while aortic 
regurgitation may lead to ventricular premature depolarizations.  
